The Vibrio cholera: closely resembles, in morphological, cultural and bionomical characters, the host of vibrios that are met with commonly in nature, in water as well as in human faeces. The characteristic which enables us to differentiate it from its saprophytic relatives is its agglutination reaction to the sera of convalescent patients and of animals immunised with it. But now it is well-known that even this characteristic may not always be of help; it has been found to be absent in some of the colonies grown from the same agglutinating strain (Minervin, 1924) ; it may be absent when first isolated from the stool, developing afterwards in sub-cultures; it may be removed by growing the bacteria in water (Stamm, 1914) . Captain Maitra (1926) , found that the vibrios rapidly lose the reaction when thrown into surface tanks either in culture or in stools. In these cases, the loss or weakening of the characteristic may be of a temporary nature.
The agglutinating vibrios which we were able to convert into non-agglutinating ones by passing through water regained the reaction after repeated sub-cultures on ordinary nutrient agar (pH 7.6). Then, again, it has been found that such Vibrio cholerce as has lost or been deprived of its agglutination reaction produces in a rabbit, immunised with it, the agglutinin which is specific to the unaltered Vibrio choleroc (Stamm, 1914) . But even the production of the agglutinin in the immunised animal is known to have been affected (Puntoni, 1913 (Hi) Agglutinating vibrios.?We have been trying to convert the agglutinating vibrio, i.e., the typical cholera vibrio agglutinating with the standard anti-serum, (a) by passing it through water free from salt and containing 1 per cent, of peptone, (b) by growing it in the standard antiserum, and (r) by passing through rabbits. We also hope to take up the enquiry of the action of the bacteriophage in this direction. By growing in salt free peptone water as well as in standard anti-serum, we have been able to remove the agglutination reaction to the serum, the vibrio continuing non-agglutinating on sub-cultures. We have not yet been able to test these changed vibrios by inoculating them into rabbits to see if they would produce any new agglutinins.
The results of our experiments on rabbits have so far been successful. We examined the stools of 13 rabbits and found them free from vibrios;
we took one of these animals and examined it thrice in seven days for vibrios in its stools, and lastly for agglutinin in its blood and found both to be negative, the latter even in a dilution of 1: 10. We selected a strain of standard Vibrio cholera; agglutinating to the limit with the standard immune serum, 1 : 8000. We then proceeded to immunise this rabbit by intravenous injection of the selected strain and to recover vibrios from its stools and study them for the change. The procedure and the result obtained are shown in the following table.
Date.
4-4-27 11-4-27 13-4-27 20-4-27 27-4-27 29-4-27 6-5-27 16-5-27 18-5-27 24-5-27 25-5-27 1-6-27 10-6-27 17-6-27 21-6-27 23-6-27 24-6-27 28-6-27 6-7-27 1-8-27 9-8-27 The vibrio recovered from the stools of the animal under immunisation continued strongly positive up till the agglutination titre of the blood reached its acme on the 6th May, 1927, at 1: 16000 after the fourth injection. After that the vibrios isolated ceased to be agglutinable, and these nonagglutinating vibrios contained to be excreted from the 24th May to the 24th June, after which the stools became free from vibrios. The agglutinability of the blood serum, which in the meantime had dropped to 1: 1000, continued at that strength to the 6th July after which it disappeared.
The altered vibrio (a) fails to agglutinate with the standard anti-serum, (b) it is also negative to all the group anti-sera of our laboratory; it did react to the anti-serum of our non-agglutinating vibrio Chj, but only at the titre of 1:200 while the titre limit of the anti-serum was 1:4000, (r) the anti-serum it produced in the rabbits which we immunised with it agglutinated this altered strain to the titre of 1:1000, but has no action on the original or any other unaltered standard cholera vibrio. Thus this altered cholera vibrio behaves like the non-agglutinating vibrios so often found in the stools of cholera convalescents.
IV. Conclusion.
Vibrios not agglutinating with the standard cholera immune serum are far more common than the agglutinating or typical Vibrio cholera.
They are met with in cholera patients and convalescents, in healthy persons, and in the tanks resorted to by the people. They form groups, the members of which agglutinate with the antisera of their own groups at high titres and with no sera of any other group; they also all produce in animals the same group anti-sera. So in this respect, the groups behave as so many different species. But we find that in the course of time and under special treatment many of them have acquired agglutinability to the standard cholera serum; that some of them have lost their reaction to their own anti-sera and have become highly agglutinable with the cholera anti-sera; and that still others can produce also in animals the specific cholera agglutinin. Conversely, we also find that the typical cholera vibrio, by living in an animal immune to it, has lost its agglutinability and has produced in animals agglutinin which is agglutiniting it at a fairly high titre, but has no action on unaltered strains of the Vibrio cholerce.
Having regard to the above facts, we may fairly conclude that a very large proportion of these non-agglutinating vibrios are but the agglutinable Vibrio clwlcrcc so transformed by the environment through which they have passed, or .n which they are sojourning.
